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HETEROCYCLIC UREAS, THEIR PREPARATION AND THEIR USE 
AS VANIIiLOID RECEPTOR ANTAGONISTS 



This invention relates to novel compounds and in particular to urea derivatives 
5 having pharmacological activity, processes for their preparation, to compositions 
containing fliem and to their use in medicine. 

Vanilloids are a class of natural and synthetic compounds which are characterised 
by the presence of a vanillyl (4-hydroxy 3-methoxybenzyl) group or a functionally 
equivalent group. Vanilloid Receptor (VRl), whose function is modulated by such 
1 0 compounds, has been widely studied and is extensively reviewed by Szallasi and Bliunberg 
(The American Society for Pharmacology and Experimental Therapeutics, 1 999, Vol 5 1 
No.2.). 

A wide variety of Vanilloid compounds of different structures are known in the 
art, for example those disclosed in EP 347000, EP 401903, GB 2226313 and WO 
1 5 92/09285. Particularly notable examples of vanilloid compounds or vanilloid receptor 
modulators are capsaicin, namely t[Ms 8-methyl-N-vaniUyl-6-nonenamide, isolated from 
the pepper plant, capsazepiae (Tetrahedron, Vol. 53, No. 13, pp. 4791- 4814, 1997) and 
olvanil - N-.(4-hydroxy-3-methoxybenzyl)oleamide ( J. Med. Chem. 1993, 36, 2595- 
2604). 

20 US 3424760 and US 3424761 both describe a series of 3-UreidopyrroUdines that 

are said to exhibit analgetic, central nervous system, and pyschopharmacologic activities. 
- These patents q)ecificaUy disclose the compounds l-(l-phOT^^ 
urea and l-(l-phOTyl-3-pyrrolidinyi)-3-(4-methoxyphenyl)urea respectively. 

International AppUcations, publication numbers WO02/08221, WO02/163 17, 
25 WO02/16318 and WO02/163 19 each disclose certain vanilloid receptor antagonists and 
their use for tlie treatment of diseases associated with the activity of vanilloid receptor. 

A structurally novel class of compounds has now been found which possess 
vanilloid receptor (VRl) antagonist activity. They are therefore potentially useful in the 
treatment and/or prophylaxis of diseases or disorders mediated by or associated mth the 
30 activity of the vanilloid receptor. 

The present invention therefore provides, in a first aspect, a compound of formula 
(I) or a salt thereof or a solvate thereof: 




CONFIRMATION COPY 
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wherein: . . 

P is phenyl or naphttiyl; 

R' and are independently selected from -H, -halo, -CN, -NO2, -OH -CF3 -OCF3 
-NRV, -S(0)„^^ -S(0)2NRV, -0S(0)2R^ -OS(0)2CF3, alkyl. cycloalkyi, alkoxy 
-0(CH2)nNR R^ -C(0)CF3, -C(0)alkyl, -C(0)cycloa]kyl,-C(0)alkylaiyl. -C(0)aryl ' 
-C(0)(CH2)„0R^ -C(0)(CH2)„NR''R^ .C(0)0alkyl, -qONR^R^ -(CH2)„C(0)0akyl 
-(CH2)„0C(0)R^ -(CH2)nOR^ -(CH2)„NR^R^ -(CH2)„C(0)NR''r\ - 
(CH2)„N(R^)C(0)R^ -(CH2)„S(0)2NR''R^ -(CH2)„N(R^)S(0)2R^ -ZAr. aiylalkyl- 
aiylaJkoxy., cycloalkylalkyl-, cycloalkylalkoxy-. R<^S(0)2C,^aIkyl-, R«S(0)2Ci^ialkoxv- 
R'S(Ohm% R'C(0)m'h R^S(0)2N(R^C:^aIkyI.. R«C(0)N(R^)C,ealk^I. or ' 
R6C(0)Ci.6aIkyl; / v / . e / 

R'* and R^ may be the same or different and represent H or alkyl or R" and R^ together 
with the atoms to which they are attached fom an optionally substituted, saturated ling 

havings to6atoms optionally comprising a further nitrogen atom and/or a moiety NR*!; 
R^ is Ci-ealkyl or aryl; 
nisO, l,2or3; 

p is 0. 1. 2 or 3 and when p is 2 or 3 the groups r1 can be the same or different; 
q is 0, 1, 2 or 3 and when q is 2 or 3 the groups r2 can be the same or different'; 

r is 1, 2 or 3; and 
s is 0, 1 or 2; 

and provided that the compound of formula (T) is notl-(l-phenyl-3-pynohdinyl)-3-phenyl 
urea or l-(l-phenyl-3-pyiToUdinyl)-3-(4-methoxyphenyl)urea. 

Suitably a compound of formula (I) excludingl-(l.phenyl-3-pyiroUdinyl)-3- 
phenyl urea and Hl-phenyl-3-pyrroIidinyl)-3-(4-methox>phenyl)urea is a compound of 
formula (T). 

Suitable, optionally substituted, saturated 3 -6 membered rings include 
Cs^azacycloalkane, or C5.8 polymethylene rings. 

Suitable optional substituents for saturated 3 -6 membered rings includes one or 
more, suitably one, 0x0 groups 

One particular Cs^jazacycloalkane ring is a C3.6(2-oxo)azacycloalkane ring. 
Preferably P is phenyl. 

- When p is 1, 2 or 3,. Rl is preferably halogen, alkyl (particularly metliyl), alkoxy 
(particularly methoxy), alkyllhio (particularly thiomethyl), C(0)alky] (particularly acetyl), 
nitro, CF3, CN or OCFs. 

Preferably p is 1 or 2. 

Preferably n is 0 or 1, most preferably 0. 

When q is 1, 2 or 3 , r2 is preferably halogen (particularly fluoro or chloro) or 
alkyl (particularly methyl). Preferably q is lor 2. When q is 1, particularly preferred 
examples are 3-methyl and 3-fluoro. When q is 2, particularly prefeired examples are 
3,4-difluoro, 3-fluoro-4-methyl and 3-methyl-4.fIuoro.. 
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Suitably r and s have values such that they provide a 4 - 7 membered ring. 
Preferably r and s have values such that they provide a 5 or 6 membered ring, most 
preferably a 5 membered ring. 

Particular compounds according to this invention include examples El - E27 (as 
5 shown below) or a salt th^eof or a solvate thereof 

Suitable salts include pharmaceuticaily acceptable salts. 
Suitable solvates include phaimaceutically acceptable solvates. Suitable 
pharmaceuticaily acceptable salts include acid addition salts. . 

As indicated the compounds of formula (T) can form acid addition salts. Suitable 
10 pharmaceuticaily acceptable salts will be apparent to those skilled in the art and include 
those desdibeu in J. rhann. Sci., 1977, 66, 1-19, such as acid addition salts formed with 
inorganic acids e.g. hydrochloric, hydrobromic, sulfinic, nitric or phosphoric acid; and 
organic acids e.g. succinic, maleic, acetic, fiimaric, citric, tartaiic, benzoic, p- 
toluenesulfonic, methanesulfonic or naphthalenesulfonic acid. 
15 As indicated the compounds of formula (T) may be prepared in crystalhne or 

non-crystalline form, and, if crystalline, may optionally be solvated. 
Suitable solvates include hydrates. 

Suitable solvates include pharmaceuticaily acceptable solvates, such as 
pharmaceuticaily acceptable hydrates. 

This invention includes within its scope stoichiometric solvates, such as hydrates, 
as well as non-stoichiometric solvates, such as hydrates. 

Certain compounds, of fonnula (!) are capable of existing in stereoisomeric forms 
(e.g. diastereomers and enantiomers) and the inventioHrextends to each of these 
stereoisomeric forms and to mixtures thereof mcluding racemates. The different 
stereoisomeric forms maybe separated one from the other by the usual methods, or any 
given isomer may be obtained by stereospecific or asymmetric synthesis. The invention 
also extends to any tautomeric forms and mixtures thereof 

When used herein "allcyl" whether used alone or as part of another group refers to 
strdght chain orbranched chain aikyl groups, such as Ci.i2alkyl or Cj.^^^ A 
preferred akyl group is Ci^galkyL 

When used herein "cycloalkyl" whether used alone or as part of another group 
refers to smgle or fosed cycloalkyl groups wherein each ring comprises up to 12 carbon 
atoms, suitably 3 to 6 carbon atoms. A preferred cycloalkyl group is a Cs^salkyl group. 

The term Tialogerf is used herein to describe, unless oflierwise stated, a group 
selected from fluorine, chlorine, bromine or iodine. 

The term.'aryl' is used herein to describe, unless otherwise stated, phenyl or 
naphthyl. 

Optional substituents for any aryl group include up to three groups selected from: 
alkyl, hydroxy, alkyloxy, CN, OCF3, alkylhalogen, alkyltiiio, alkylsuifinyl, alkylsulfonyl, 
nitro, amino, mono- or dialkylamino and C(0)alkyl groups. 
A suitable alkylhalogen group is a CF3 groiq). 
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The term "naphthyr is used herein to denote, unless otherwise stated, both 
naphthalen-l-yl and naphthalen-2-yl groups. 

The present invention also provides a process for the preparation of a compound 
of formula (T) or a salt thereof or a solvate thereof which process comprises couplmg a 
5 compound of formula (D); 

■ (ID 
m which P and p are as defined in foimula (T) with a compound of fonnula (DT): 

.'A ' 



B 




10 ^'r 

m which R2, n, q, r and s are as defined in formula (I) and A and B contain appropriate 
fimctional groups which are capable of reacting together to form the urea moiety, 
and thereafter, carrying out one or more of flie following optional steps: 
15 ©removing any protecting groups 

(ii) convertrng into another rI or r2 into another r2 ; and 

(iii) forming a salt of a compound of fonnula (T) or a solvate of a conq)ound of formula 
0). 

Suitable examples of appropriate A and B groups include: 
20 (a) Ais-N=OOandBisNH2;orAisNH2andBisN=C=Oor 

(b) A is NH2 and B is NH2 togeflier with an appropriate urea forming agent. 

In process (a) or (c), that is when A is -N=C=0 and B is NH2 or vice versa, the 
reaction is carried out m an inert solvent such as dichloromefliane or acetonitrile. 

In process (b) the reaction is preferably carried out in the presence of an 
25 appropriate urea forming agent, such as carbonjd diimidazole or phosgene, a suitable 
solvent being an inrat organic solvent such as dimefliylformamide, tetrahydrofuran, or 
dichloromethane at ambient or elevated temperature optionaUy in the presence of a base 
such as triethylamine or pyridine. 

An alternative method of synthesis of the imsymmetcical urea compounds of 
30 formula (T) is firom a diaryl carbonate, via the corresponding carbamate. Such a 

methodology is described by Freer et al. (Synthetic Communications, 26(2), 33 1 - 349, 



4 
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1996). It would be appreciated by those skiUed in the art that such a methodology could 
be readily adapted for preparation of tlie compounds of formula (I). 

The above mentioned optional proces steps (1), (2) or (3) are carried out using 
the appropriate conventional methods, for example those disclosed in standard reference 
texts such as Comprehensive Organic Transformations, R,C. Larock, Wiley-VCH 
(Chichester), 1999. ■ ' 

It will be appreciated by ttiose skilled m the art that it may be necessary to protect 
certain reactive substituents during some of the above procedures. StandaM protection 
and dqprotection techniques, such as those described in Greene T.W. Trotective gcovcps in 
organic synthesis', New York, Wiley (1981), can be used. For example, primary amines 
can be protected as phthalimide, benzyl, benzyloxycarbonyl, te/'f-butyloxycarbonyl or 
trityl derivatives. Carboxylic acid groups can be protected as esters. Aldehyde or ketone 
groiqis can be protected as acetals, ketals, thioacetals or thioketals. Deprotection of such 
groups is achieved using conventional procedures well known in the art 

Compounds of formulae (H) and (ID) are commerciaUy available, or they may be 
prepared by procedures described herein, by known methods or by analogous procedures 
thereto. 

Salts including phannaceutically acceptable salts may be prepared by use of 
appropriate conventional methods, such as treating a compound of formula (T) with an 
appropriate salting agent, for example flie prepration of acid addition salts is conveniently 
effected by treatment with an appropriate acid or acid derivative. 

Solvates mcludmg phannaceutically acceptable solvates may be prepared by use 
of appropriate conventional methods. ~ 

As indicated above, the compounds of formula (T) and then phannaceutically 
acceptable salts or phannaceutically acceptable solvates have Vanilloid receptor 
antagonist (VRl) activity and are believed to be of potential use for the treatment or 
prophylaxis of certain diseases or disorders mediated or associated with the activity of 
vanilloid receptor, including disorders such as pain, chronic pain, neuropathic pain, 
postoperative pain, rheumatoid arthritic paio, osteoarthritic pain, back pain, visceral pain, 
cancer pain, algesia, neuralgia, migraine, neuropathies, diabetic neuropathy, sciatica, 
mv-related neuropathy, post-herpetic neuralgia, fibromyalgia, nerve injury, ischaemia, 
neurodegeneration, stroke, post stroke pain, multiple sclerosis, respiratory diseases; 
astluna, cough, COPD, inflammatory disorders, oesophagitis,. gastroeosophagal reflux 
disorder (GERD), kritable bowel syndrome, mflammatory bowel disease, pelvic 
hypersensitivity, urinary incontinence, cystitis, bums, psoriasis, emesis, stomach duodenal 
ulcer and pruritus. 

Thus the invention also provides a compound of formula (T) or a 

phannaceutically acceptable salt thereof, for use as an active therapeutic substance, in 
particular in the treatment or prophylaxis of diseases or disorders mediated or associated 
with the activity of vanilloid receptor. In particular the invention provides a compound of 
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formula (X") or a pharmaceutically acceptable salt thereof for use in the treatment or 
prophylaxis of pain. 

The invention further provides a me&od of treatment or prophylaxis of diseases 
or disorders mediated or associated with the activity of vanilloid recq)tor, in manmials 
5 including humans, which comprises administering to the sufferer a therapeutically 
effective amount of a compound of formula QO \ 

The invention provides for the use of a compound of formula (T) or a 
pharmaceutically acceptable salt thereof or a phamaaceutically acceptable solvate thereof 
in fee manufacture of a medicament for the treatment or prophylaxis of diseases or 
1 0 disorders mediated or associated with tlie activity of vaiiilloid receptor. 

In order to use the compounds of fomiula (T) in therapy, they will normally be 
formulated into a pharmaceutical composition in accordance with standard 
pharmaceutical practice. Accordingly, the present invention also provides a 
pharmaceutical composition, which comprises a compound of formula (I') or a 
1 5 pharmaceutically acceptable salt thereof or a pharmaceuticaUy acceptable solvate thereof 
and a pharmaceutically acceptable carrier or excipient. 

A pharmaceutical composition of the invention, which may be prepared by 
admixture, suitably at ambient temperature and atmospheric pressure, is usually adapted 
for oral, parraiteral, rectal administration or intravesical adminstration to the bladder and, 
20 as such, may be in the form oftablets, capsules, oral liquid preparations, powders, 

granules, lozenges, reconstitutable powders, injectable or infusable solutions, suspensions 
or suppositories. Orally administrable compositions are generally prefeired. 

Tablets and capsules for oral administration may be in imit dose fonn, and may 
contain conventional exdpients, such as binding agents, fiUers, tabletting lubricants, 
25 disintegrants and acceptable wetting agents. The tablets may be coated according to 
methods well known in normal pharmaceutical practice. 

Oral liquid preparations may be in the form oJ^ for example, aqueous or oily 
suspension, solutions, emulsions, syrups or elixirs, or may be in the form of a dry product 
for reconstitution witb water or other suitable vehicle before use. Such liquid 
30 prq)arations may contain conventional additives such as suspending agents, emulsifying 
agents, non-aqueous vehicles (which may include edible oils), preservatives, and, if 
desired, conventional flavourings or colourants. 

For parenteral administration, fluid unit dosage forms are prepared utihsing a 
compound of the invention or pharmaceutically acceptable salt thereof or a 
pharmaceutically acceptable solvate thereof and a sterile vehicle. The compound, 
dependmg on the vehicle and concentration used, can be either suspended or dissolved in 
the vehicle. In preparing solutions, the compound can be dissolved for injection and filter 
sterilised before filling into a suitable vial or ampoule and sealing. Advantageously, 
adjuvants such as a local anaesthetic, preservatives and buffering agents ai e dissolved in 
the vehicle. To enhance the stability, the composition can be frozen after filling into the 
vial and tlie water removed under vacuum. Parenteral suspensions are prepared in 
substantially the same manner, except that the compound is suspended in the vehicle 

6 
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instead ofbeing dissolved, and Sterilization caimot be accomplished by filtration. The 
compound can be sterilised by exposure to ethylene oxide before suspension in a sterile 
vehicle. Advantageously, a surfactant or wetting agent is included in the composition to 
facilitate uniform distribution of the compound 
5 The composition may contam fi'om 0. 1% to 99% by weight, preferably fi'om 1 0 

to 60% by weight, of the active material, depending on the method of administration. 

The dose of the compound used m the treatment of the aforementioned disordere 
will vaiy in the usual way with the seriousness of the disorders, the weight of the sufferer, 
and other similar factors. For systemic administration, dosage levels jfrom O.Olmg to • 

10 lOOmg per kilogramme of body weight are useful in the treatment of pain. However, asa 
gaieral guide suitable unit doses may be 0.05 to 1 000 mg, more suitably 0.05 to 20, 20 to 
250, or 0.1 to 500.0 mg, for example 0.2 to 5 and 0.1 to 250 mg; and such unit dosi may 
be admmistered more than once a day, for example two or three times a day, so that die 
total daily dosage is in the range of about 0.5 to 1000 mg; and such therapy may extend 

15 for a number of weeks or months. 

All publications, mcluding but not limited to patents and patent applications, cited 
in flris specification are herein incorporated by reference as if each individual publication 
were specifically and individually indicated to be mcoiporated by reference herem as thou^ 
fully set forth. 

20 The following Descriptions and Examples illustrate the invention but do not limit 

it in any way. 
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Description 1 

(i?)-2-Hydro3gTOethylpymKdine-l-carboxyKc add 

To a solution of i?-(-)-pyirolidinemethaiiol (5g, O.OSmol) and triethylamine (2eq., 14ml) 
in DCM(30ml) was added dropwise a solution of benzyl chlorofonnate in DCM (20ml) at 
5 ambient temperature. After stirring for 4h the DCM solution was partitioned with water 
(50ml) and the organic phase separated, dried over anhydrous MgS04, and concentrated 

under reduced pressure. The crude product was chromatographed on silica gel eluting 
with EtOAc to afford a clear oil (9.76g, 81%). 

10 Description 2 

(i?)-2-(tert-ButyldimethylsiIyloxyinethyI)pyrroIidine-l-carboxyUc acid benzyl ester 
(D2) 

A solution of Dl (9.70g, 0.04mol), imidazole (1.05eq.,2.95g) and tert-butyldimethylsilyl 
chloride (l.leq., 6.22g) in DMF (dry, 50ml) was stirred overnight at ambient temperature. 
Solvent was removed under reduced pressure and the residue partitioned between EtjO 
and water. The aqueous phase was separated and the organic phase washed with dilute 
HCl (0.5M, 2xl00ml). followed by water (2xl00ml) and the organic phase was then dried 
(anhydrous MgS04), filtered and concentrated under reduced pressure to afford an oil 
(12.70g). This was used in the next stqj without purification. 

Description 3 

(i?)-2-(tert-ButyldimethylsilyIoxymethyl)pyrrolidine(D3) 

To a solution of D2 (12.7g, 0.036mol) and cyclohexene (excess, 20ml) in ethanol (100ml) 
was added 10% palladium on charcoal catalyst. Reaction was heated at reflux overnight 
and cooled. Catalyst was filtered and the filtrate concentrated to leave an oil (6.69g) 
which was used in the next step without purification. 

Description 4 

(/?)-2-(fert'-ButyldimethylsilyIoxymethyl)-l.(3-methylpUenyl)pyrroIiduie (D4) 
A suspensioii of cesium carbonate (1.5eq., 15.2g), palladium acetate (10mol%, 0.69g) and 
BINAP (15mol%, 2.90g) in 1,4-dioxane (dry, 50ml) was sonicated for 45 min. To die 
resulting dark pink suspension was added a solution of D3 (6.60g, O.OSmol) and 3- 
bromotoluene (2eq., 10.60g) in 1,4-dioxane (dry, 30ml). The reaction was heated at lOOC 
for 1 8h and cooled. Solvent was removed under reduced pressure and flie residue 
partitioned between DCM and water. Organic phase was separated, dried over MgS04, 
filtered and concenti:ated under reduced pressure to leave an oil. Chromatography on ' 
siUca gel eluting witii EtOAc in hexane (gradient elution, maximum 5%) afforded the 
product as an oil (7.24g, 77%). 

Description 5 

((i?)-l-(3-Methylphenyl)pyrroIidin-2-yl)methanol(D5) 
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A solution of D4 (7.20g, 0.024mol) in TKDF (50ml) was treated with tetrabutylammonium 
fluoride (IM solution in TEIF, 2eq., 96ml) and then stirred at ambient temperature for 
1 8h. Solvent was removed under reduced pressure and residue chromatographed on silica 
gel eluting with EtOAc in hexane (gradient elution. maximum 50%) to afford the product 
5 asanoil(3.70g,81%). 

Description 6 

2-((i?)-l-(3-MethyIphenyl)pyTrolidin-2-ylmethyl)isoindole-l,3-(Iione(D6) 
To a suspension of phthalimide (l.leq., 3.14g), triphenylphosphine (l.leq., 5.59g) and 
.10 D5 (3.70g, 0.019mol) in THF (50ml) was added dropwise diisopropyl azodicarboxylate 

\-----»-» . — >»u^w«i» ^y^t. ^wu uuwxwui kviuputmuxb cuiu uicil SUlVCUl 

removed under pressure. The crude product was chromatogr^hed on silica gel eluting 
with EtOAc in hexane (gradient elution, maxhnum 10%) to afforf ike product as an oil 
(5.89,95%). 

15 

Description? 

((i{)-l-(3-MethylphenyI)pyrroIidin-2-yl)mefliylamine (D7) 

A solution of D6 (5.80g, 0.01 8mol) in etibanol (60ml) and hydrazine hydrate (2.eq., 2ml) 
was heated at reflux for Ih and cooled. The resulting precipitate was filtered and filtrate 
20 concentrated under reduced pressure to leave an oil. Chromatography on silica gel elutmg 
with methanol in DCM (gradient elution, maximum 10%) afforded the product as an oil 
(3.58g,94%). 

Description 8 

25 ('S)-2-Hydro3g'methylpyrrolidine-l-carbGXj'Iic acid benzyl ester (D8) 

The title compound was prepared firom (.S)-(+)-2-pyrrolidmemethanol usmg the procedure 
outlined for Description 1 (10.2lg, 92%). 

Description 9 

30 (^-2-(tert-ButyldimethyIsayIoxymetJiyl)pyrrolidine-l-carboxylic acid benzyl ester 
CD9) 

The title compound was prepared fi:om D8 using the procedure outlined for Description 2 
'(14.93,99%), 

35 Description 10 

(5)-2-(ter/-ButyldimethyIsilyloxymethyI)pyrroIidine (DIG) 

The tifle compound was prepared from D9 usmg the procedure outlined for Description 3 
(7.69g.83%). 

40 Description 11 

(AS)-2-(tert-ButyIdimethyIsilyloxymethyl)-l-(3-methyIpheayl)pyrrolidine (Dll) 



9 



wo 02/090326 



PCT/EP02/04802 



The title compound was prepared from DIO using the procedure outlined for Description 
4(2.74&50%). 

Description 12 

((iS)-l-(3-MethyIphenyl)pyrrolidin-2-yl)methanoI (D12) 

The title compound was prepared from Dl 1 using the procedure outlined for Description 
5(1.57g,95%). 

Description 13 

2-((*S}-l-(3-MethyIphenyl)pyrrolidin-2-.ylmethyl)isoindoie-l,3-dione(D13) 
The title compound was prepared from D12 using the procedure outlined for Description 
-6(2.27g,87%). 

Description 14 

((*S)-l-(3-MethyIphenyl)pyrrolidin-2-yl)methylamine(D14) 

The desired product was prepared from D13 using the procedure outlined for Description 
7(L06g,82%). 

Description 15 

(*y)-l-((3-Methyiphenyl)pyrrolidin-3-yI)carbamic acid to^-butyl ester (D15) 

The title compound was prepared from (35)-(-)-3-(/er/-butyIoxycarbonylamino) 
pyrrolidine (TCI, Japan) and 3-bromotoluene using the procedure outlined for Description 
4(2.15g,60%). 

Description 16 ' 

(iS)-l-(3--MethyIphenyI)pjTrolidin-3-yIamine (Dl 6) 

A solution of D15 (2.10g, 7.6mmol) in DCM (20ml) and trifluoroacetic acid (5eq., 2.9ml) 
was heated at 40*^0 for 18h and cooled. The reaction was then partitioned with aqueous 
sodium hydrogen carbonate (10%, 50ml) and the organic phase separated. Addition of 
anhydrous MgS04 followed by filtration and concentration of filtrate under reduced 
pressure afforded the cmde product. Bulb to bulb distillation under reduced pressure 
afforded the product as a clear oil (0.89g, 68%). 

Description 17 

(iJ)-l-((3-MethylpLenyl)pyrroIidm-3-yl)carbamic acid tert-biityl ester (D17) 
The title compound was prepared from 3i?-(+)-3-(rert-butyloxycarbonylamino) 
pyrroKdine (TCI, Japan) and 3-bromotoluene usmg the procedure outlined in Description 
4 (2.08g, 58%). 

Description 18 

(jR)-l-(3-MethylpiienyI)pyrroKdin-3-yIanune pi8) 
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The title compound was prepared from Dl? using the procedure outlined for Description 
1 6 and tihie isolated product was used without purification (1 .03g, 78%). 

Description 19 

5 (i?)-l-((3-Huorophenyl)pyrrolidin-3-yl)carbamic acid i-er^butj'I ester (DIP) 
The title compound was prepared from 3i?-(+)-3-(/er/-butyloxycarbonylamino) 
pyiTolidine (TCI, Japan) and l-bromo-3-fluorotoluene using the procedure outlined in 
Description 4 (320g, 88%). . 

10 Description 20 

(ja)-l-(3-5iu6ropheuyI)pyrroKdin-3-yia)iiine (1)2 

The title compound was prepared from D19 using the procedure outlined for Description 
16 (1.68g; 85%). 

15 Description 21 

(i2)-l-((3-Fluoro-4-methyIphenyl)pyrroUdin-3-yl)carbamic acid iert-hutyl ester (D21) 
The title compound was prepared from 3;f-(+)-3-(ter/'-butyloxycarbonylanmio) 
pyrrolidine (TCI, Japan) and 2-fluoro-4-biiomotoluene using tiie procedure outlined in 
Description 4 (25.40g, 62%). 

20 

Description 22 

(fl)-l-(3-FIaoro-4-methylphenyI)pyrrolidin-3-ylamine (D22) 

The title compound was prepared from D21 using Ihe^cedure outlined for Description 

16 (5.40g, 85%). 

25 . 

Description 23 

(i2)-l-((3,4-Dillaorophenyl)pyrroUdin-3-yI)carbamic acid fcjv-butyl ester (D23) 
The title compound was prepared from 3;2-(+)-3-(/ert-butyloxycarbonylamino) ' 
pyrrolidine (Ta, J^an) and 4-liromo-l^-fluorobenzene using the procedure outlined in 
30 Description 4 (11.20g, 78%). 

.Description 24. . . . .. . 

Cfi)-l-(3,4-Difluorophenyl)pyrrolidin-3-ylamine(D24) 

The title compound was prepared from D23 using the procedure outlined for Description 
35 16(6.40g,77%). 

Description 25 

(i?)-l-((4-Fluoro-3-methylphenyI)pyrrolidiu-3-yl)carbamic acid tert-hntyl ester (D25) 
The title compound was prepared from 3J?-(+).3-(rert-butyloxycarbonylamino) 

40 pynx)Udine (TCI, Japan) and 5-bromo-2-fluorotoluene using the procedure outlined in 
Description 4 (0,25g, 3 1%). 
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Description 26 

(J?)-l-((4-jFluoro-3-methylphenyI)pyrrolidin-3-ylamine(D26) 

The title compound was prepared from D25 using the procedure outlined for Description 

16(0.14g,91%). 

5 

Description 27 

(.y)-l-((3-Fluorophenyl)pyrroiidin-3-yI)carbamic acid tert-hutyl ester (D27) 
The title compound was prepared from 35-(-)-3-(ter/-butyloxycarbonylamino) 
pyrrolidine (Td, Japan) and l-bromo-S-fluorotoluene using flie procedure outlined in 
10 Description4(0.17g,55%). 

Description 28 

(.S)-l-(3-FIuorophenyl)pyrroIidiu-3-ylamine(D28) 

The title compound was prepared from D26 using the procedure outlined for Description 
15 16(0.078g,71%). 

Example 1 

iV:-(4-FluorophenyI)-^'-{(i?)-l-((3-methyIphenyJ)pyrroIidin-2-yImethyI)J^^^^ 



30 




20 

To a solution of ((i2)-l-(3-methyIphenyI)pyn:oIidin-2-yl)methylamine (D7, O.lg, 
0.5mmol) in DCM was added 4-fluorophenyl isocyanate (0.072g, O.Smmol). Reaction 
was stirred at ambient temperature for Ih and then concentrated under reduced pressure. 

Chromatography of the residual oil on silica gel eluting with methanol and DCM 
25 (gradient elution, 3% inaximum) afforded the title compound as a white solid (0 12g 

73%). 

NMR (400MHz, CDCI3) 5 7. 15-7.10 (m, 3H), 6.96 (m, 2H), 6.56 (m, 3H). 6.40 (br, 
IE), 4.77 (br. IH), 3.95 (br, IH), 3.47 (m, IH), 3.37 (m, 2H). 3.15 (m, IH). 2.30 (s, 3H), 
2.00-1.87 (m, 4H). MH" 328 



Example 2 

yV-(2-Bromophenyl)-iV'-[((iJ)-l-(3-methylphenyl)pyrrolidin-3-yI)]urea(E2) 
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The title compound was prepared from DI8 and 2-bromophenyl isocyanate using the 
procedure outlined for Example 1 (0.12g, 58%). 

^HNMR (250MH2, CDCI3) 5 8.07 (d, IH), 7.50 (d, IH), 7.27 (m, IH), 7.14 (m, IH), 6.99 
5 (m, IH), 6.72 (br, IH), 6.57 (m, IH), 6.40 (m, 2H), 4.99 (d, IH), 4.56 (br, IH), 3.55 (m, 
IH) 3.45 (m, IH), 3.37-3.23 (m. 2H), 2.31 (m, 4H) 2.04 (m, IH). MET 374, 376. 

The following Examples were prepared using a similar procedures to those disclosed 
herein and in particular those disclosed for El using the appropriate amine and 
10 isocyanate. 



Example 


Amine 


MH+ 


iV-(2-Bromophenyl>iV'-I((R)-l-(3- 
methyIphenyl)pyrrolidm-2-ylmethyI)lurea(E3) 


D7 


388, 390 


iV-(4-Fluorophenyl)-iV'-I((5)-l-(3- 
methyIphenyl)pyrrolidm-2-ylmethyDlurea(E4) 


D14 


328 


Af-(2-Bromophenyl)-iV'-[((5)-l-(3- 
methylpheny l)pyrrolidiii-2-ylmethyl)1 urea (£5) 


D14 


388,390 


iV-(4-Fluoropheiiyl)-JV'-[(CS)-l-(3- 
methylphenyI)pyfrolidin-3-yl)lurea(E6) 


D16 


314 .. 


iV-(2-Bromophenyl)-iV'-[(Cy)-l-(3- 
niethylphenyI)pyrrolidiii-3-yl)]urea (E7) 


D16 


374, 376 


A/^(4-Fluorophenyl)-iV'-[((i?)-l-(3- 
methyIphenyI)pyrrolidin-3-yI)1urea (E8) 


D18 


314 


JV-(4-FIuoroplienyI)-iV'-[((i?H-(3- 
fluorophenyl)1pyrrolidin-3-yl)lurea(E9) 


D20 


317 


iV-(2-BromophenyI)-iV'-[((iR)-l-(3-fluorophenyl)pyiToIidiii- 
3-yI)]urea (ElO) 


D20 


378,380. 


A'^(l-NaphthyO-iV'-[((ii:)-l-(3-methylphenyI)pyrrolidiii-3- 
yl)Iurea (Ell) 


. D18 


346 


AK2^-DichlorophenyI)-iV^'-[((fi>l-(3- 
methyIphenyI)pyrrolidin-3-yl)]urea (E12) 


DIS 


364, 367 


iV-(2-BromophenyI)-iV'-I(0S)-l-(3-fluorophenyl)pyrroUdm- 
3-yI)]urea (E13) 


D28 


378, 380 
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N'(2-BromoxyhenyiyN'-U(R)-U(4-f\unrn^'^ 
methyIphenyl)pyrrolfdm«3-vl)lurea (E14) 




392, 394 


iV-f2-BromoDhenvlViV'-r<'^if1-l-rt 4« 

AT -M^ m, \^M.*^\j^^\0^j M.J JIT I^^JlVy X"*^,Jj*t~ 

difluoropheiiyl)pyrrolidin-3-vl)lurea 0215) 


D24 


396, 398 


iV-(2-Bromophenyl)-A^'-r('fRVl-f3-fltioro-4- 
raetIiylpIienyl)pyrroHdm-3-yl)Turea(E16) • 


T\00 

D22 


392, 394 


iV-(3-Chloro-2-methvlDhenvn-Ar'-rrrff'k i n 
niethylphenyl)pyrrolidin-3-yI)lurea (El 7) 


TM O 

D18 


343,345 


mefhyIphenyl)pyrroIidm-3-yniurea (E18) 


D18 


366,368 


methylphenyI)pyrrolidm-3-yl)1urea(E19) 


D18 


366, 368 


fluorophenyl)pyrrolidin-3-yl)lurea (E20) 


D20 


369,371 


fluorophenyl)pyrrolidin-3-yl)lurea CE21) 


D20 


369, 371 


fIuorophenyl)pyrrolidm-3-yl)1urea (E22) 


D20 


348, 350 


difluorophenyl)pyrrolidiii-3-yl)lurea (E23) 


D24 


367, 369 


d!fluorophenyl)pyrroIidin-3-vI)lurea (E24) 


D24 


388, 390 


iV-(2^-DichloropheiiyI)-JV'-K(R)-l-(3,4- 
difIuorophenynpyrrolidiii-3-vl)|urea (E25) 


D24 


'^QQ -son 


A^-(3-ChIoro-2-methyIphenyl)-iV'-[((ft)-l-(3-fluoro-4- 
methylphenyl)pyrrolidm-3-vI)lurea(E26) 


D22 


362,364 


^^(2,3-Dichlorophenyl)-iV'-[((i^)-^(3-fluoro-4- 
methylphenyl)pyrrolidiii-3-yi)lurea(E27) " 


D22 


383, 385 



Pharmacological Data 

As referenced above, the compounds of this invention are vanilloid receptor 
(VRl) antagonists and hence have useful pharmaceutical properties. VaniUoid recq)tor 
5 (VRl) antagonist activity can be determined and demonstrated for any particular 
compound by use of conventional methods, for example those disclosed in standard 
reference texts such as D. Le Bars, M. Gozaiin and S. W. Cadden, Pharmacological 
Reviews, 2001, 53(4), 597-652] or such other texts mentioned herein. Hie screen used 
for the compounds of this invention was derived from a FLPR based calcium assay, 
10 similar to that described by Smart et al. (British Journal of Pharmacology 2000 129 
227-230). , , 

Transfected astrocytoma 1321N1 cells, stably expressing human VRl, were 
seeded into FLIPR plates at 25,000cells/well (96-well plate) and cultured overnight. 
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The cells were subsequently loaded in medium containing 4|iiM Fluo-3 AM (Molecular 
Probes) for 2 hours, at room temperature, in the dark. The plates were then washed 4 
times with Tyrode containing 1 .5mM calcium, without probenecid. 

The cells were pre-incubated with compound or buffer control at room 
5 temperature for 30 minutes. Capsaicin (Sigma) was then added to the cells. Compounds 
having antagonist activity against the himian VRl were identified by detecting differences 
in fluorescence when measured after capsaicin addition, compared with no compound 
buffer controls. Thus, for example, in the buffer control capsaicin addition results in an 
increase in intracellular calcium resultiag in fluorescence. A coropound having 
1 0 antagonist activity blocks the capsaicin binding to the receptor, there is no signalling and 

pKb values are generated from the IC50 values using the Cheng-Prusoff equation. 

All compounds tested by the above methodology have pKb > 6.0 The preferred 
compounds have pKb > 7.0. 
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Claims: 



A compound of fonnula (I) or a phannaceutically acceptable salt thereof: 




5 




-NR^^ -S(0)^\ -S(0)2NRV, -0S(0)2R^ -OS(0)2CF3, alkyl, cycloalkyl, alkoj^ 
-0(CH2)„NRV, -C(0)CF3. -C(0)allcyl, -C(0)cycloa]kyl,-C(0)alkyIaiyl. -C(0)aiyl ' 

10 -C(0)(C3l2)„OR«, -C(0)(CH2)nNRV, -C(0)Oalkyl, -C(0)NRV, -(CH2)„C(0)0al]cyl 
-(CH2)„0C(0)R^ -(CH2)„0R^ -(CH2)„NRV, -(CH2)„C(0)NR''R^ - 
(CH2)„N(R^)C(0)R^ <CH2)„S(0)2NRV, -(CH2)nN(R^(0)2R«, -ZAr, aiylalkyl-. 
arylalkoxy-, cycloalkylalkyl-, cycloalkylalkoxy-, R^S(0)2Ci^alkyI-. R''S(0)2Ci^alkoxy- 
R'S(0)2N(R'')-, R'^C(0)N(RV. R'S(0)2N(R^)C,.6alkyl-. R'^C(0)N(R^)C,.6alkyl- or 

15 . R<iC(0)Ci-6alkyl; 

R" and R^ may be the same or different and represent H or alkyl or R'* and R^ together 
with flie atoms to which they are attached forai an optfonaUy substituted, saturated ring 
having 3 to 6 atoms optionally comprising a furflier nitrogen atom and/or a moiety NR*^ ; 
R^ is Ci^allqrl or aijd; 
20 nisO, l,2or3; 

p is 0, 1, 2 or 3 and when p is 2 or 3 the groups r1 can be the same or different; 
q is 0, 1, 2 or 3 and when q is 2 or 3 flie groups r2 can be the same or different ; 
r is 1, 2 or 3; and 
s is 0, 1 or 2; 

25 and provided that the compound of formula (T) is notl-(l^henyl-3-p>TroUdinyl)-3-phenyl 
urea or l-(l-phenyl-3-pyrroIidinyl)-3-(4-methoxyphenyl)urea. 



2. 



A compound according to claim 1 in which P is phenyl. 



30 



3. 



A compound according to claim 1 or claim 2 in which n is 0 or 1 . 



4. A compound accordmg to claim 1 which is compound Example El - 
El 6 or a phaimaceutically acceptable salt thereof. 
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5. A process for the preparation ofacompoimd offormula (I) or a 
pharmaceutically acceptable salt thereof, which process comprises couplmg a compound 
of formula (n): 

: . 0' - 

(R ) 

5 • ' V 

(n) 

in which r1, P and p are as defined in foimula (T) with a compound of formula (IE): 



20 




B- 



10 QSS) . 

in which R^, n, q, r and s are as defined in formula (J) and A and B contain appropriate 
functional groups which are capable of reacting togetiier to form the urea moietj^ 
and thereafter, carrying out one or more of the following optional steps: 
0 removing any protecting groups 

1-5 (ii) converting R1 into anotiierRl or r2 into another r2 J and 

(iii) forming a sdt of a compound of formula (Q or a solvate of a compound of formula 
(0- 



6* A compound according to any one of claims 1 to 4 for use m therapy. 

7. A compound according to any one of claims 1 to 4 for use in the 
treatment of painu 



8. A phannaceutical composition which comprises a compound according 
25 to any one of claims 1 to 4 and a pharmaceutically acceptable carrier or excipient, 

9. The use of a compound of formula (T), or a pharmaceutically acceptable 
salt thereof or a pharmaceutically acceptable solvate thereof in the manxifacture of a 
medicament for the treatment or prophylaxis of diseases or disorders mediated or 

30 associated with the activity of vanilloid receptor 

10. Amethodfor the treatment or prophylaxis of diseases or disorders 
mediated or associated with the activity of vanilloid receptor, which comprises 
administering a non toxic, therapeutically effective amount to a patient in need thereof of 
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a compound of formula (T) or aphannaceutically acceptable salt thereof or a 
phannaceutically acceptable solvate^ 
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